Williams syndrome (WS) is a developmental disorder in which visuo-spatial cognition is poor relative to verbal ability. At the level of visuospatial perception, individuals with WS can perceive both the local and global aspects of an image. However, the manner in which local elements are integrated into a global whole is atypical, with relative strengths in integration by luminance, closure, and alignment compared to shape, orientation and proximity. The present study investigated the manner in which global images are segmented into local parts. Segmentation by seven gestalt principles was investigated: proximity, shape, luminance, orientation, closure, size (and alignment: Experiment 1 only). Participants were presented with uniform texture squares and asked to detect the presence of a discrepant patch (Experiment 1) or to identify the form of a discrepant patch as a capital E or H (Experiment 2). In Experiment 1, the pattern and level of performance of the WS group did not differ from that of typically developing controls, and was commensurate with the general level of non-verbal ability observed in WS. These results were replicated in Experiment 2, with the exception of segmentation by proximity, where individuals with WS demonstrated superior performance relative to the remaining segmentation types. Overall, the results suggest that, despite some atypical aspects of visuo-spatial perception in WS, the ability to segment a global form into parts is broadly typical in this population. In turn, this informs predictions of brain function in WS, particularly areas V1 and V4.
Introduction
Individuals with Williams syndrome (WS) show impaired visuo-spatial cognition relative to verbal performance (e.g. Udwin & Yule, 1991) . Furthermore, some aspects of visuospatial performance in WS are poorer than others. Arguably, the most impaired performance is observed on production tasks, i.e. visuo-spatial construction and drawing tasks (Bellugi, Sabo, & Vaid, 1988; Mervis, Morris, Bertrand, & Robinson, 1999) . Performance on such tasks is characterised by a lack of global organisation: individual elements are not integrated accurately into the global form (e.g. Bellugi et al., 1988) .
It was first hypothesised that individuals with WS have a global impairment/local bias across all areas of visuo-spatial cognition (Bellugi et al., 1988) . It is now recognised that this cannot be supported: at the level of perception, both local and global processing are available to individuals with WS, Farran, Jarrold, * Corresponding author. and Gathercole (2003) demonstrated this using the Navon hierarchical processing task (Navon, 1977) . In a drawing version of the task, individuals with WS showed significantly poorer global than local accuracy, which compared to equal levels of local and global accuracy in the typically developing (TD) control children (matched for level of visuo-spatial cognition). In contrast, on two perceptual identification tasks, individuals with WS were able to process both the local and the global levels of Navon figures in a similar manner to controls.
Farran (2005) explored global and local perception further by investigating perceptual integration across seven gestalt principles of perceptual organisation (see Koffka, 1935; Wertheimer, 1923) . Participants were presented with a matrix of local elements and asked whether these elements were perceptually grouped horizontally or vertically. Results showed that grouping ability was not uniform across grouping types in WS. The performance of individuals with WS was at the same level as a control group matched by non-verbal ability when grouping by luminance, closure, and alignment. However, their ability to group by shape, orientation and proximity was significantly poorer than controls. This suggests that although global processing is
